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(2) 8-505048 

[#fm3fc©«5lffl] 

fete ; 

(b) drfy^^ttftftf&fj; 9ffiv\ KttT5yie^*|-i-5*aSttT5yK 

0>Jfc^ ; 

4. »ietCa-AMPK*fe5, 3»*3Si^is«osesc« 

5. tt#*S&RBm-AMPl-e*>5, f»*3® 1 ^aSttWSfiW. 

7. h^^/^i/^ ( Caps i cum ) ©S-f-, rny^i/y^Ji ( Br i z a ) 
©If, #*2K^£AJR ( Catapodium ) ©Sf, ^7"f-i">7l (JB 
a p t i s i a ) CO®- 1 ?-, 5: ^ nir^v^^Jg ( Microsensis ) CO^-f- 
„ t^>yt?m, ( Delphinium ) ©«f«t «9 /iSi^^featfnSS-TFA* 

8. ^J:5t(DT?&5, »*:3glt-SS«©seHo 

9. IMDNA©»J: lf*IIl {-laicO^SKo 

i i. w^jsi - 7©vvffta»i«{£iEtt©ge«£=i— K-r-s, «&*x.d.n 

1 2. c DNA"Cfc5, 8**^1 1 f£fE*Efc>DNAE?lJo 

13. y/A, DNAffeS, 8f*^l 1 (-SE*t<7)DNAia?IJ 0 

i 4. mm?; ^^mmztitc. mxmi 1 {cie^^dnaie^Io 
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(3) ^¥8-5 0 5 04 8 

15. 7°n^— ? — @B?iJ£"aft\ f»*^ 1 4 }C|E«c^D N AgEH, 

1 7. itjfcjsi i miattwDNABayij«:"g-t^<^^— „ 

2 0. TOtrfcS, If 1 8 (dfSicCD^^o 

2 i. tfNtJgi i m8E*fc©*a&x.DNAt;:,fc "9^«^m^tLfc^ 0 

2 2. IIMDNA^C a-AMP 1 - Kf5, » *S 2 1 tffi«©ffi« 

o 

2 3. HMDNA^Bm-AMP 1 - Kt5, lt#J£ 2 1 fcfEtt©:ffc*& 

o 

2 4. Sf*^2 1-2 3 0V^tl^^l^(C|E^^M^<^^*3<tt>*^ 0 

2 6 . it*^ i o \z.%m.<Dt&&m^mm-rz> r t sr-^t^ it 2 5 ^iBtto? 
2 7 . m^m 1-7 c^vN-rtL^ 1 ^fcK«©ge«&^i-5#»*ma»e>& 

2 8. 3&«#&V^-C&'fra'l«L *n-^ fc±tfSWtC±!9»S4£ 

2 9. ^Wt^S hptf^JR ( Capsicum ) (DU^. =t'*>y$m ( 
Br i z a ) <75@^-, ;& * jK £ A JR ( Ca tapodium ) COffl^-, ^7°^ 

->7l ( B a p t i s i a ) (^fl^K ^ ^ a ir ^ v'^.Jl ( Microsens 
i s ) 0>ffi-7\ t3i^yr>JR ( Delphinium ) Oiffi^J: D 5 iS 

3 o. mmuwm^mi 8 ^mm<D£.w%k&^&, »*js2 7 {cfa*fc<aftitt} 
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3 1 . t»*:*g i - 7 ©v^-r tit* i m^m^m&m^mmir^^mxh^x . 
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(5) ^¥8-5 0 5 04 8 

(b i o c i d a 1) M&JCs *nb03Kit*3«fct^fflW 
frbb<Djjm. = — Ki-5DNAiayiJfJli|-t-5'bO-r?*>So 

#3593 fit, h*#9fJR ( Capsicum ) ©ffi-?-a»feiM6L5 
i^yy^I ( Br i z a ) <^S^P>*Blb 5 SSeSCSr-g-tf, 6t»£«3 

(cayenne) ^y^<-) 0 ^fob<D]£< 1g&&Z*lX^Z>W<0\Zil*\Z. 
m*^J!,fc*LS tLbTttZvJ (rye grass) fcLiffifc-C'fc 

-So 

/3-i, if^, y jffy— ^TO^ks&«*5iV^ 

ewti^tfnSv «t 9j£v^jcjRi-5 0 s^*^^— ^tt-^^^fc (^7 

— (Boiler) 1983, Planta, 1 5 7:2 2-3 1) , 

^^fe (*7; (Molano) <b , 1979, J Biol Chem, 25 
4:4901-4907) % ?;<=ifr% (i/^v^ (Shinshi) P>. 198 
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(6) 8-505048 

7, Pro Nat Aca Sci USA, 84:89-93) *3 «fc TM&<D 

= A^^b ^.*3j:t/^^7— (Rice, Etzler), 19 

7 4, Biochem Biophys Res Co mm, 5 9 : 4 14 — 4 
1 9) „ 3rjirJ»*ri}*h (P e uma n) P>, 1 9 8 2, B i o c h e 

m J, 203:239-143), -f^/^b (^^ (Tsuda) , 19 7 9 
, J Biochem, 86:1451-1461), *>J;IM7*1H® (s t 
inging nettle) frh (#?— (Peuman) £>, 1983, 
FEBS Lett, 177:99-103) ©df^^jKNHtl-'^ ^^ffi, # £> 
t^C / ^©7^7^^^?)©^^ ^ (h e v e in) £ PMft,5/h§!!a>® 
fiK (77^-^!)^ (Van Parijs) fe, 1991, Planta, 
183 : 258-264) t^%fhZ> 0 

-Y ^A-joit^l^A- h (Raikhel, Broekaert), 1991, 
Control of plant gene expression, 

(Verma DP) (H#) , f/U7*- K • T/W* S:#fiSS tbfcV^) „ 
*ii^«^^^-^M^flH4S:t>fce>-t-^S*3tL-5o ^<^> K^^>(i4 0-4 3T 

T*fo>9 , *K6tlf-w^# K^Y^WbOi^ftS (^W^/Vh (B r o e k 
aert) h, 1990, Pro Nat Aca Sci USA, 87:7 
6 3 3 - 7 6 3 7) 0 /s/</f ^Sra - Kt5 c DNA^ n-y (HEVI) 
MZtltz frsi'&XXfT' U<7VU h (Raikhel, Broekaert) 

, &m&&M 5 1 8 7 2 6 2 ^lffl#, 1 9 9 3^2^160 ISt?) „ El 5 {Ctt 
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4#**P 8-505048 



IHS¥FWY, MILV, RKH, ED, NQ, STiJilfPAGrtfOilt'fc 

^x^-fv-^x^-r^-C-fet; >*^(i h u=*-->)-<t^-rti^M^>^)- 
12 3 4 

(h'J^h77>> -f" □ v- jl—jUT =7— ^> - y J > > - 

5 6 

7 8 9 

v-x-^-r v- (675yi) -v-x-^^v 

tfe&«aS N -r^t'hnT-0H^bT^^?HH4r*fcS — Krx^ (Mu r d 
o c k) 1990, Phytochem, 2 9: 8 5-8 9) „ CfrtdStU 

WfeX'hZ^bdmbbbtltc (77V • (Va n Pari] s) 1 

991, Planta, 1 8 3 : 2 5 8-2 6 4 ; 7* l"7VU h (Broekae 
rt) h, 1988, Physiol Mol Plant Path, 33: 

319-331) „ hev ls&KtemMvmm&m^-fztzibiz&mLoz ( 



t I 

(8) <ft mW- 8-505048 

w*vu*3«fci*7'U'$vi' h, 5 1 8 7 2 6 2^mnm, 1993^2 

1 6 BZ&ff) o ^7^t^^fyiW^t'hnt'^yJ;!) 2-5{giti^7k 
WIM'^4i:5Ci:t)/T^nfc (/^h (Broekaert) h 
, 1989, Science, 245: 1100-1102) „ ^tb^O^SK 

5 (/c t • w zf \/ 3/ Ko^H^rFmn^ 5 0 2 7 1 8 

) o 

5fc^ fc^- (/n^V h f>) ^ ( Am a r a n t h u s ) 
M£titifci$L^? h;^IMtt^t)0 2Si©ief (Ac-AMPI) £ 
^S^Lfc (l/l^A- h (Broekaert) ^, 1992, , Biochem 
istry, 31:4308-4314; HP#fFaiM^MWO 92/2169 

; fiS^m'(4X®{-^-rS^-@5®#:^ (hyphal branching) 

m^xxf^mm (z>?#wj*m ( c a t a P Q d i um ) , ^yfr>7i 

( B a p t i s i a ) , 5.?u-£^isXM ( Microsensis ) , 
V>M ( D e 1 p h i n i um ) Sr^fr) Oi^^fc«t5wi:^-et, * 

^^W^hte, htrjf^is ( Capsicum a n n u u m ) <DU^ <b£r 
^&^£^t£g£]Jf Ca-AMPl (Capsicum a n n u u 
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(9) ¥f&¥-8 - 5 0 5 0 4 8 

m anti— microbial protein 1) t £rffi$!£L fc 

me>osesis?ijo«#tt (fci^L«c a - amp i \zm-fz>T^;msz?m 

SttCD^&J;^*^ h/Wdjo^T^lX &&£;ft-CV>5 0 HBSfcl. Ca-A 

mp 1 isfc^j xtexxiT ^ /mmm^^^xmtbxMisi-i-ztK 

o 

~£tc*3£m%-it>n, =<;<>> y$ ( B r i z a maxima ) tf>«^j5*b£f& 
^S»ttief (^T. B m — AMP 1 ( B r i z a max j ma an 
t i — m icrobial protein 1) kV$-&) $rffiMbfc 0 "COM 

tt*©£^fiiSH4tf>3Wj*5.J:a t *'<*' WM^V^Tig^.fR^L-CV^o Bm- 
AMP 1 l^it^T^; y^SS^fJttC a - AMP U4 5%#LV^ ~<-f >-£: 

C a - AMP 1 fc<tt)!Bm- AMP 1 (D^lfgffii, lt&IE© t :xg (A 
c —AMP) (y'U^r/U h (Broekaert) £>, 1992, Bioche 
mistry, 31:4308-4314: Sl^^f^ffiM^PWO 9 2/216 

9 9-%-mmw <D^<DKmu-rz •. ^thbnm&Wfe-r^xmKm^^ ^ 

W^ratttC^i-a^iSrJSLHiL/to p^aW-JR ( Mirabil 

i s ) *3«fct**V=»>'JR ( R a p h a n u s ) J&»b*Hi£;ft,fcSfcSS0>ffiJCiS 
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(10) #$¥8-5 05 0 4 8 

X (Terras) 19 92, J Biol Che m, 267:1530 

1- 1 5 3 0 9;*^ (Ca mmu e) f>, 1 9 9 2, J Biol Che 
m, 267:2228-223 3) . h^7'> (Ca-AMPl) Sfif©iB 

liCa-AMPllI0V^ij:4 : l"CfeOx >-(COV^Tte 4 : 5T'fe5 ( 

-t**fc>*>tt5*MC{Sv^ 0 SStt7$ SWt : 7|?OW:^fj:Bm-AMP 
1{C0V^X(±3 : 1-Cfc3 0 C a - AMP lfcit/Bm-AMP 1 ©MM 

o [ri ± ^ bb# u -r v n 5 § o ^ 0 x $m&m#}$z$mm &mm # 

©i^H!)^7'> (Ca-AMPl) ®6®ld:|8^T&a£t£T S y Eftasfc3# 

fcti^^y? (Bm-AMPi) W£W\z^^xm.&feT $ ymtf&z&mx 

tl/tt 7 • *W7A ( F u s a r i um c u 1 m o r u m ) SrfliV^ 

m&i~mz.mmx&z> 0 ^w^b\~z, t^iei (ac-ampd dsscffi^ 
hwviejr (ca-AMPD it^iet (ac-ampd <omu 

5f±, C a -AMP 1 <£>gfiW>'># < <b 4 207^ 7 $?#lg£^fr t Z^-f 
o U»LAc - AMP 2f±r*l<fc !9ffi^SeW-CifoS : t^iAc-AMP 
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(11) - 5 0 5 0 4 8 

2iSflJf4fei"d>3 0 <DT $ /Wt&&$:'&t£\Z.-tgte\ f \- ^(CCa - AMP 1 <Z> 

38 9 oBB^iJtt, Ac - AMP 2SeK^^:^e>*^/j^v^2^@W*pfi<J^'>^'7 i 'r 

^r-atfo ^^^ttSeKrt^rtSBJiS^f-il-^i-SWC, Ca-AMPliA 
c - AMP 2<D = 2fe«iti6Wj:5r. kt&3bV&Zo 

Bm-AMP 1 ^(DT 5 SWt<Dlfe&$5£.Tfi : £<Di<'X7 L '( lsl£Z&<D&L\Z.&\t^ 
-CC a -AMP 1 tdggM-f-So Bm-AMP 1 <t C a -AMP 1 #S~#c*5 ±t*H 
»©^0*!P^»*!9 0ffilWIttS:*^r-rS^i:tt&9#5„ C a - AMP 1 i: 
EHtSK: Bm-AMP 1 -^liBm-AMP 1 f^JibtLS 2 ^©f+j&BW^V 
*^^aS<7);fcft^oH&l#i£K::fc^TAc-AMP 2 iS45rttifet)# 

■So 

C a -AMP 1 fcit/Bm-AMP 1 l4jt£*5jfcgi3SC0Stt*r^ U A^^7A 
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(12) #^¥8-5 0 5 0 4 8 

C a -AMP 1 *5±tJtBm-AMP 1 ©7^ /^IS^M, : ttltb&*- l ?>1&'£ 

ttffitiief ilsig-efc^r t ^^"To 4#(-C a - AMP 1 i/\tT^; 

SfeiB?IJfcJ:t^f--fXiSfi|J6t:|®{a-f 5. C a - AMP lfciO*Bm-AMP 1 f± 

yKBB^J*»5>«l^i-5*\ ^fcteM^^DNA^-r:^ y — 
t, *fP*fctt^lfPSr='— Ki"S cDNA^n-y(:o| c DNA 

7^/7^-^^ y — =^^-t-5r.ids-ct s, ^nbo^ic^-y =*ja^ w- 

5=- K/0"7*4fciicDNA^n-y^V^-C^7^DNA7'f/7 y — Sr*^ 



-12- 



(13) #5§*P8 - 5 0 5 0 4 8 

^^fdtt, ( Escherichia coli ) , is*.— 

m ( Pseudomonas ) *3 iVSfiS^ £;ft5„ MJft£|BI$te:f4, 

J&WlS&'tZZ.b&X'gZ (T^n^^^y $J>> ( Agrobacter ium 
) T i Zf*7X>% h\ V" — is a >\ •v-f ^n-f Vi^ai^ >\ W 
^D7°n i?=c t> $ 4 J\^i (microprojectile gun) ^if) c 

^m^^tz.mm±, mwzWj^m^x^mmmwsf j j»ft\z&mz. 
naasus ^A^mm^fitc.mm(Dm\^\^ m^mmm (field c r o 

p) , WiM (cereal) N ^fcit/fl, it b ^.tfTSEOfc O&S&frZ 
(canola) , tv^y, = , f - h S^^f = I'* 17*, ^X, 

y ^=f % -T^^s '*-*-*\ ^cr^, ^Wv'a, , 1^^^., ^r^ 

El 1(4, C a - AMP 1 ©»Mf5*f D v A, *3£V 

0 2 14, *#®i£*lfcC a -AMP 1 WHP LCyp7^;^t. 
1113(4, Ca-AMP10SDS-PAGE^^f 0 
121 4 {4, C a -AMP 1<Z>T$ ygftgfi?lJ£iiM\ 



-13- 



(14) #*¥8-5 0 504 8 

i5lt B m — AMP 1 Ca-AMPl, Ac-AMP2, H^Xl^^CD^r 
0 611 IfifC a - AMP 1 {CHLTnlBgttcOfcSffi^DNAia^JO 1 o£ 
m7fe^ Ca-AMP1, toXXPt^-m&'MA c -AMP 1 b&\Z-4 ^^-^^ 

HI 8 (3. ^y^ffl^fcC a - AMP 1 (DT-7 -( — -f — ^ n-v h^ ^^-f — 

^i©s* coiar^^ SDS-PAGE £^-f 0 

r fit m^Mm^CO^^ -7 %7jk-f 0 
ilOli, iS$tlfcBm-AMP KDHPLCyn?^;^^ 
[Ullfi, Bm - AMP 1 ©7 5 / KE?iJ^t 0 

Ml 2ft, Bm-AMP 1 \Z.mVX~zjmfe<D&>Z)mj£r>NAm&l<D lo^f 

o 

mfe#J 1 

roekaert), 1990, FEMS Microbiol Lett, 6 
9:5 5-6 0) , f^fi/W— <r J 2 0^1© (7^/^-«f L)t) 
aS*K*3«tU { 8 0 /z 1 ©Il^Si 1 (2X1 O'JS^/m 1 ) «rfl§Vvt\ a^jftS^ 
-fv/af^hn-X^nT, (*HfiA) , *fc«-tix-?ix*i!*M 1 mM*5«ttJ« 
5 0mMi45J: 5 fc:8SAn£ftfcC a C 1 2*3 it^KC 1 £1Mr*-<5¥*E£^ U 

^^L/j;v^lS!9«»^«3fi7if y ^ • ^/we^A (fftiMl 180 
4 2 0) -Cfc<9, >T >-^f^.-<— v'a ^tt2 5°C-C*4 8 Npffi^f fetl^o it^Pfili:^ 
%fi, 5 9 5 nmfCl43ltS^»^i«*^OMlE?ff^-K^ft^*f-rS, *frfl&3K 
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(15) #«¥8- 5 0 5 0 4 8 

tzi>(D<Di:tm<D^ 1 0 OfetfemtStlZo *iiEi£^®3fe^{fiJ^ 4 8B#P^C$iJ 
7£&tltz5 9 5 nm^tetf frh 3 0 ft&^mfc&tltc 5 9 5 nmfC&tt 

( h y 7°h>\ 10g/l ; (S e a p 1 a q u e) (F 

MC) , 5g/l) l^ttSr t^«t >9M^tLfc 0 IfflKSH^ (105 3 a 
^-M¥l5L/m 1 ) (DTV =^—h (8O/2D ^ ¥J&9 6 !>i^^p^V 
— hrt<^7^/V^— (2 0 a* 1) teS&bPLfco 5 9 5 nmm5H* 

«#J2 

^V^y7) 3: = — t — 5/VCl&#U nbtltcn%4°CX*2&?m. lOmMN 
aH2P04, 1 5mM Na2HP04, lOOmM KC 1 „ 2 mM EDTA 

fci^imM^yX7> v : >'^*i-S7k^^nfcattjffiMiK^2 y y h/v-ett 

til Lfco ftkft*:*^*— h Srtf—ifTfiR 0 , i*^.5J-Bt (7, 0 00Xgf3 
0#IW) JdJ: uaWftbfco B#l»I&Ti'*=7&±ttlcSSDnLX\ 7 5%*i*f 
ma&btel^s 4°CT*— «Sfc«-r 5d «t •?«tKSr^K$*/t„ 7, 0 0 ox 
gt-3 0#M©3frfr#«i&fc:* ttJS£*/J^S<«@*^??^?U -o-^/i- 

i?:50mM NH4Ac (pH9) tCWSE U 5 0 mM NH4 A c (pH9) 
^"C^ftf-fkbytQ— n— ^iSSifiStt (Q- S epharoseFastF 
1 o w) * (l2X5cm) Id 

w<?D«5jf»ifflrflaa^-o*astt (pi>9) §fi«iu#-efc5o ^mb^®^ 
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(16) »S¥8-5 0 5 0 48 

$ h 3 o 15*^^0 xmm ufc 

MM&i 3 

1^1 5 0 0 m 1 ©Mttlfif H^^ 5 0 mM NH4 A c (pH9) fdfSft L 
% 50mM NH4 A c (pH9) ^XW^ffiit Lfc S — fe 7 r * — *EH£t£ (Q 
— Sepharose High Performance) (!7 TVU-vi/T) 

7A (10X1. 6cm) tdfl-^Lfc *7^^3. 0ml/K\ 5 0-7 5 
OmM NH4 A c (pH6. 0) <DW.Wt&&^U&m ^X 3 2 5 ftm^frfc-o 
T^iLfc, Mtrj$?£2 8 0 nm^tt5R5tSO^-^7^>a!l^^J;»JSeit 

0. 1 % T F A (Fy7/^nii) T*¥W^bfcPEP-S (#?Lff v' !) # C 
2/C18, 7 7/^^7) (2 5X0. 4 cm) iCg^Lfc *7^^1 

ml/^-C, 0. 1 %TF A/Mb 1 0 0%7-fe h= h V ;U/ 0 . l%TFA*t* 

(DmMWtmmi^m^^x 1 o o^m^^tz^xmmLtc 0 mtnm*2 sonmi: 

1 m 1 (DMft&WiML, JtSftjftU 1 m 1 WiSSBzMcSi&W U -£(D ? % 1 0 
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(17) fi$?8-5 0 5 04 8 

— ^£r. ^rti-enc a - AMP l*5i0Bm-AMP 1 <!r^fc 0 

H7j£0ij4 

ffiMbfc^^ttMSKC a - AMP 1 O^^it 

V T? y/VT5: K^VWff^&lfj (SDS-PAGE) SrrfTlROT'l"** 
X h *f)V T*h f)^ (PhastGel High Density 

) „ 77^'>7^b) _LT\ 77^ F^fA (PhastSystem) 7 
T/^i/T) m^Kj^g-Sr/BV^T^IiL/to f&£kEMr$t{2 2 0 0 mM h y ^ 
-HC1 (pH8. 3) % 1% (w/v) SDS, mM EDTA, 0. 00 5 

o*7x/- )V-f)\y~ , *5 Jlt^WtClfg^U^lr^RB «9 1 % (w/v) 
h-/v (DTE) Sr^L-CWc IMitSet^l2. 5%*Vw*/VT 
/l^fc K^Il^U ' <^*3 ■fcl^TVl'— y.^ (Heuke shov 
en, Dernick) (1985, Electrophoresis, 6, 1 
0 3-112) (^oXig^bfCo ItmOtctblZft^-ML^— #~ (77^ 
T) £r^f £-^7c (SI 3 , MM) : 17kDa, 14. 5kDa, 8 k D a N 6 
kDa,2. 5kDa„ 

Ca-AMP 1 £:SD S-PAGE^J; <9;£#fLfc 0 C a -AMP 11*0-* 
;Vio-f Yzr.^ j— /v-e5»5cL^©*> % - 5 k D a K<b 

bT^^T-fS (0 3 s ^!J2*dJ;Z>*4) „ ^JItgC a - AMP 1 fit 1 4 k D a 
— Kt UTitfT-f-* (1213, ^Jlfectr/3) o ZtHbtommiZ, ^mca- 

AMPifi^-y^- (se><-*#) ieft*fc5ri^t 0 

HJfc0ij5 

C a - AMP 1 *5 ctt>'Bm-AMP 1 <DT ^ / i£IB?IJ 
(Fullmer) (1984, Anal Biochem, 142 
, 3 3 6- 3 4 1) (DUmzm^^Z S - t°y vvk^fvWbfCj; «9 i/XT-* y sJ2tm 
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(18) 4#^*P8 - 5 0 5 0 4 8 

&{&MLtc a Pep-s (^LKv-y #C2/Ci8) (yr^-^^T) -fry J* ( 

25X0. 4cm) ±-C©HPLCia^I^i*Lfc 0 *7A^0. l%h 
y7^n^i? (TFA) 7>b0. 1 %T F A^T± h =■ h y /u£ -e<DBJ^ 

#feixfcS6S@j^*r, 1 2 0A7t7^f- (Ty°y4 K • /^^v^t^X 
) tJ:S7x=./i/ftt^y 5 y W^MW<D$~i/y^ 4 7 

C a -AMP 1 <Dia^J^^i-S*U]^)^{C J; t) , iOSSKfiN-^JH^ 

n y * & v ^ a c t a*^ $ *l fc„ -e s - 1° y VVl^ ?vwfc3 6 SC 

# H-yy^-vyWA, frg) cofi^(c^oTt 0 n>//v^^— hr? 

C-5^UlW-r3K?!l«:3fc«>.5;fc«>lz: x C a - AMP 1 & h y ^v-^T-tmkb 

ixe>S:N-5lc«SfciS-f-SE^JfcSE5iJ**5::^iiS-C# (0 4) , a^*©^E 

tffimfeX*&>Z>Z.kfi>^&tLfc (HI5) o C a -AMP 1 KHR-f-ZZLtDWlflW^ 

Bm-AMP 1 y^ga^lj^g] 1 1 \Z.7^r a BB^J^O 2 OOfir«JC*5V>T 

^fcfit^v^ (h) -cfo^ {4«2 3(c^v>-cr ^ y^tiir y >- (s) 

ttr^^'7=¥v (N) ffiS^fcieil^Bra-AMPlll, rixib 
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(19) #S¥8-5 0 5 04 8 

II 5 te, ^/^dff-f- if (v^v- (Shinshi) h, 1987, Pro 
Nat Aca Sci USA, 84:89-93), ^-t"— if (^o 
— (Broglie) £>, 1986, Pro Nat Aca Sci U 
SA, 83:6820-6824), >- (t"u>t/U h (Broekaer 

t) h, 199 0, Pro Nat Aca Sci USA, 87:7633 
- 7 6 3 7) , n^u^^ly (U4 ^^33 £Tf=-s^*^ X (R a i k h e 1 , 
Nilkins), 1987, Pro Nat Aca Sci USA, 84 
: 6745-6749) , -f y^f-U^^^ (5^^^- (Chapot) h, 1 
986, FEBS Lett, 195: 231-234), Ac - AMP 2 <C? 
ysfrfr Y (Broekaert) h, 1992, Biochemistry, 3 
1:4308-4314; HB&MWttiK^BHWO 92/21699 ^&mW) fa 
b<DN-3zi$iT y^IB^lJ, ftibWdC a -AMP 1 *5 £ t>*B m- AMP 1 {dgB 

@?*l|I]i¥FWY, MILV, RKH, ED, NQ, S T*5 Jct>*P AGP^T'CDfim 
Xh 

C a - AMP l*5j;TJ*Bm-AMP 1 (d IH"t~ <5 7 5 J ItiB^Jte:, =¥^^M^14 

■fo #I-C a - AMP 1 y|;6 5%f L^. Bm-AMPlli^y 

(CI 3 5 % N Ca-AMPllU5%f U\ t^Ififi^il:, Ca-AM 
P lfci(/Bm-AMP lte^^ ^£<OmK&)lZi&mVk&M^\ 

Ca - AMP 1 *5 X tf^^lsteffifith 4m<Di&mV£TS. SMZ^tetiK C 

a - amp i <-r 5 m\zttis 1^^147-5: /mz*a&ic-rgt£i<\ =t 
titb<Dmmztox^titb<Dm€i'£<D±fok Lx<Dm.mvktimmxtbthi$, 

-<^<D$rM2 8 07^/<7^r^^, C a -AMP 1 »^C|41I;|,^5 7/I/ 
=¥^>-(c:£mi-£<t, ^-<^^OitStt^«*5<b^#$tL6 0 Ca-A 
MP l ir^^'f ^(ii^-f X*3j:t>'T 5 ;mm\z*s\,^xMtbXMU^-Zl)K tti 



-19- 



(20) 8-505048 

Bm-AMP 1 (4, 6m<nm.mi±T 5 / ^=tt>*t?-f /5> 2 fli<^'|£T 5 7®>£r 
^^r-atfo ^•CBm-AMPl^^UMtt07'P7^/l/^ ^ 

12 6*3j;t*l 2 {4, ^tl^ftlC a - AMP 1 fci^Bm-AMP 1 = — K"T 
Sa^-7-cDpItg^DNA@a^J<^ 1 o ^Oitfc^f-gB^JWu ^ofcT * 7 

->*3J;r^=»^^y^<7)|IBSi<73jt^E3?iJi4, Afc^ Knouts cofctf), 
-Cfir^tb/c 0 ^33^1**^ 1 0 mMV >mi~ h V VJ^MWm (p H 7) 4 s 

©ttiet 5 oo/i g/m i d>e>35co-cv»/t 0 na^^wsfttt, r^-h© 

o KJStfJjfiTcWU 3 0 mMC^ft h l"( I /I'*? it* 3 0 0 mMO 

h^-HCl (pH8. 6) ^©Dt^r t J: «9^Tt?tbfc 0 j£*g^n-vh^ 
77^- (Ci PWIg&RfcSLfco m^cofcfetc^co^D-^T— if ^2 0 0 ju g 
/m 1 T?8fc&qu 3 7 0 CT'3NFP^-f >^^^-<— h Lfc 0 ttMWktt-t &MM 

mmZtltcC a — AMP H6R*iJ;VBm-AMP 1 mBM^MM^it 
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(21) ^¥8-5 0 5 04 8 

■fvT'f-r— tK&tiizyu-t- if Eia^c a - amp i (ot&mfetfinwft 

(A) C a — AMP 1 

ZfU^r/Vh (Broekaert) h, 1 9 9 0, FEMS Microbio 

1 Lett, 6 9 : 5 5 - 6 0) 0 TfE<DKK*£2r/B V^fc : T^T^-TV T • 
^7^37 ( Alrernaria brassicola ) MUCL 2 0 

2 9 7, T^^is? - k'V ( Ascochyta p i s i ) MUCL 3 0 1 
6 4, ( B o t r y t i s c i n e r e a ) MU C L 3 
0 15 8, iryU3^./Jf =? • ^^rz ^ ( Cercospora b e t i c o 1 a 
) K8 9 7, nvMJ^A- yVfAfTti ( Colletotrichum 

lindemuthianum ) MUCL 9 5 7 7, 7 If y £7 A • # A"=e 

7AIMI 1 8 04 2 0, 7fU'7A-t^v'^jK7^f. sp. fc°i/(Fu 
sari u m oxysporum f . s p . p i s i ) IMI 23644 
1, 7if y £ A • ^-drv-^Tjf 7 A f . sp. y z^^j/jy ( F u s a r i umo 
xysporum f . s p . lycopersici ) MU C L 9 0 9,^ 
2 h y 7 • h n 5/ # ( N e c t r i a haematococca ) 3l/^ 
^ a > • 77^-iyfVl 60-2-2, y [7 A • i/^rT^ <5> J* ( P e 

n i c i 1 1 i um d i g i t a t u m ) (K0 8 7 9) , 7 ■*■•<?' (_P 
h o m a b e t a e ) MU CL 9916, tVy7t7 • Mlf-f 
^"$-7* ( Pyrenophora tritici — repentis ) MUC 
L 3 0 2 1 7, t°ydra7y7-tyf ( P y r i c u 1 a r i a o r v 2 
a e ) MUC L 3 0 1 6 6, U/^ b — T • y 7 =• (Rhizoctonia 
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(22) ¥f$i¥-8 - 5 0 5 0 4 8 

s o 1 a n i ) CBS 207-84, ±ZfbVT- b V 4 is ( S e p t o 
r i a t r i t i c i ) (K1 0 9 7D) . h V ra-rVu-r ■ fc* ]) =f ( Trie 
h o d e r m a v i r i d e ) (K 1 1 2 7) N ^/I'T ■< -> V $ • TA'zK— 

( Vertici Ilium albo — atrum ) (K0 9 3 7) 
% ^<;UT ^->!)!)A- U T ( Ve r t i c i 1 1 i u m d a h 1 i a e ) 
MUCL 1 9 2 1 0 o 

>i£{d5 0%OJ«5il|J§.llT^5i-5*S (ICsofi) 4rffia-SJtSftj»*»fefh 
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(23) 
£ 1 



¥f&¥-8 - 5 0 5 0 4 8 





I Csn(| 


u g/m I ) 


mm 




J&llkB 


TJls-T/U-t 'J 7 ♦ 7" 7 '/t^7 


2 0 


> 5 0 0 


7 X 3 ^ • t" 


3 


> 5 0 0 




2 


> 5 0 0 


-trvl/n • ^f-n 


3 


2 0 0 


ni/h^A. y y-f-'A-f-r 


5 0 


> 5 0 0 




4 


> 5 0 0 




> 5 0 0 


> 5 0 0 


7 -y y ^ A x t£ ^ A • 'J 3 ;/ -> 


3 0 0 


> 5 0 0 


^ ^ h !j 7 ' ^"7 b 3 7 ^ 


4 


> 5 0 0 


'J 7 A • S^-A-f 


1 0 


> 5 0 0 


7 H - V • ^ 2 


3 0 0 


> 5 0 0 




7 0 


> 5 0 0 


b" y * * 5 y 7 • * y -b* 


5 


> 5 0 0 


y h — 7 • v^ — 


8 


> 5 0 0 


■f?7"h'l7 • b'Jf ^ 


1. 5 


4 0 0 


h u 37*? • t" y y 


2 0 0 


> 5 0 0 




2 


> 5 0 0 


^7i/-f- < i/ y ^ a • y— y t 


6 


> 5 0 0 



— igcDK®^o#t^A^*5^-CT^ir-r Lfci C^En I CsolBtel /z g/m 
1 fl»P> 5 0 0 jx g/m 1 J^_h^-£T-^KlLfc 0 U^b 1 8*^4" 1 2^<7)^ttX 
P^Co^Tfi I CsoMfi5 0 /x g/m 1 *^T"fc«9 , 1 0 #c<7)JE® (co^-Cfi I 
CsofiSti 1 0 /x g/m 1 5fc?i-Cfeo7Co wtL^O^^rfi, Ca-AMPlM 

L75>LC a -AMP 1 <Dmm-ZTy-Z4iZ.&m£tlZ>'(*>0kmz.ttLXm^ 

o 
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(24) m&W- 8-505048 

c a - amp i &m^^xnbtitctfiMMfc\3i<D7kmfc, ^M^-com^^h^- 

m^thtz 2Wm<D'<-7?- K (A c -AMPi) (^Wh (B r o e k a e r 
t) h, 1992, Biochemistry, 31 : 4 3 0 8 — 4314) CO 

^^tUcMtX^X, C a -AMP l JifiSd^i^v^ettSrto. 9c\z.^$£W%- 

bfi, -T^^f-V^^^^i 0 0m g/m l5|5«f05ai^-Cftllbfc7t*iti3t*<Z) 
HffiO^&R&SU 2 0 ^ g/m 1 i^T'tePl^L^r i^^Ufc (^U-jryu 
h (Broekaert) h, 1992, Biochemistry, 31:4 
308-431 4) o *fc^^^tt-1'7^1M^^^>'«t?Jt45*»^ett*S(£V^ 
£1-b$&^£*L-Cl^<5 (Van Pari j s) 1991 

, Planta, 183:258-26 4) „ ^oTT 5 J W$^\<T>W&!&\Z.%> 

*»*^e>i", c a -amp i [it^efc<hn>i#f£, ^-f-^&teMyom&nt 

C a - AMP lfciVtaiegfi, g&rfrlft MP1* $ JSCBiiia^tCl*3V^-C|^I 

I Cso^itiD 2-4^V^fiK^{-*5VNTtefflbfc#-^ x gfiCESi 

<^S$*5 (07) „ 1217 Af42 4 < C-C8^^^^*f^^^-r ; HI 
7 B*5«fct*7 Cfi, -ttL-ettC a -AMP 1*5 it/ A c -AMP 1 fc± •jftJ^W 

*S^#$ttTV>S (77^ -^!J^ (Van P a r i j s) £>, 19 9 1, P 
lanta, 1 8 3 : 2 5 8-2 6 4) 0 
(B) Bm-AMP 1 

t£t>mzm&Pfr7 5#'*i'h(Dm9ik\i. ^n^^ntzh^izm^xfr^titc ( 

Zf^trtvy (Broekaert) h, 1 9 9 0, F EMS M i c r o. b i o 
1. Lett, 6 9:5 5 - 6 0) 0 TBEtfJJCiStfcSrffl^fc: : 7^/^1)7 • 
o ^^r^-^ ( Alrernaria 1 o n g i p e s ) #fcC B S 620. 8 
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(25) 8-505048 

3, ^y^-^urMUCL 301 58, ^7^^!)^A^7iD 
A (Cladosporium sphaerospermum)tSfcK 

079 1, -7-tf y ? a • -ft yu^e 7-mmi 180420, y ? • v>=¥ 

f^i?AttK0 8 7 9, ir^hyr- MJf^v' (K 1 0 9 7D) , h y /u 
■7- t'Uf (K 1 1 2 7 ) % -> y ? A • y 7MU C L 19 2 10 

o 

Bm-AMP 1 JCOV^TWfe*^ 2^*^265,, 



iS2 





I C s „( /u g/'m 1 ) 




igtfiA 




T^-rvU-*- y T • a >4^X 


2 


> 5 0 0 


* " 'V y f 1 X • -> \y T 


9 


> 5 0 0 


>? K z^'JOA « x 7 i o x ^;1<t A 


3 


> 5 0 0 


7-f y A • ^W7A 


9 


> 5 0 0 


x y >?A ° i^-^-i' ? a 


6 


> 5 0 0 


t / h 'J 7 • h "J 7 s - <f zs 


1 


4 0 0 


h | j3f/i'7' t* y 7* 


15 0 


> 5 0 0 


^iVr 4 is V «? A • 'J T 


1 0 


> 5 0 0 



— &<DmffiiZ.-D%t%MAiZi3\,^XT y-t^f L/c<t 15, I Csofttfil /z g/m 
1 1 50^ g/m 1 td^T'^KlLfCo L 8 6 t©iIttXI toV> 

Tli I Csofltt 1 0 m g/m 1 mmX'fo^tCo -tl^OM^fi, Bm-AMP 1 
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(26) 8-505048 

<a8£tt-Cfc!K ^(DfettLteM^^m (*MB) \z.&\,*Xtt&fi&}fc&t>tiZ 0 

Bm-AMP 1 &fflV^#b*Ufc^KS^<0zJclpfi, C a -AMP 1 ©t© 
, $3£rJ9c^t=i.<Dm i ?-frbmM£tlfc2mm<D'<y?- KWt© (Ac-AMP 

hn, ^yt^Xst^-l/ft 100m g/m l^O^^T-f&^LfcT^Stfc© 
^KO^R&^U 2 0 ^ g /m 1 7fc®~Cf4PiLiir L&V^ <h £t;?f Lfc. (^u^ryu 
h (Broekaert) h, 1992, Biochemistry, 31:4 
308-4314) 0 titz^^'Ote-f yf-y-^f^^J: 9 teS^tcf&tttfH^ 
^-Tb^^tLTV^ (77>'^!J^ (Van Parij s) b, 1991 
, PI ant a, 1 8 3 : 2 5 8 - 2 6 4) „ tfcoTTS yBfcBEa&JoMlttKl'b 
35»3&vb£>i\ Bm-AMP lfiCa-AMPlfei^t^iefil^fl:, 3^ 

^is^a 8 

C a - AMP 1 ©^^-^Jg^iStt 
C a - AMP 1 k*^^&&&W&\'?^><DmP\<DMmmzJ: C a - A 

mp 1 t^^^^jfe-g-t-SRrisitt^fea- t«s^ift$*Lfc. 

^D-^fy-*7^iICa-AMPl^ftL, *7A^50mM NH4 
Ac (pH7. 0) -T'gfejf-bfCo 5 0//gOCa-AMP1^7A (0. 5X 

icm) (^*au mmm&*?j*\z3m?m9itvi£o Mmmmm^um^ 0 

*7A5rlml(D5 0mM NH4 A c (pH7. 0) T* 5 U rOSj^ 

SrSyftbfCo MM7A^lmlO10 0mM^ (pH2. 8) T* 5 

U r<D@£*fefr®#£SyfcLfc 0 S&Lfcii#«:JlfciftU lli^vh^77^ 

@ 8 l±r (D^|ff©^*^to ^iMIi 2 9 k D a , 20. lkDa, 13. 2 
k D a *5 ±V5 k D a ©t'f Xro^t^-*-^f a ?l| 1 f±, *f§t Lt© 
il7nC a -AMP lcD^tT-Cfo5 0 ?IJ2(i, OmM NH4 A c (pH7 
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(27) SST8-5 0 5 04 8 

£##j&>5 0 -tU±, C a - AMP 1 ^=3rf yi^LtifPtt^tr i 
Ca-AMP lfcit^Bm-AMP 1 ©&ffiJ£i4:te«fc tflftBTOSf* 

nwi^tcm&M^T^mm ■. ( Bad 1 1 u s me R a t e r i 

urn ) ATCC 1 3 6 3 2, ^rllK^HB 101, teXlfi/a.— h^^^ • T 
jir^n-if-^- — HJ- ( Pseudomonas aeurogenasa ) NC I B 
8 2 9 5(7)it5it}c:*fbT^.{Si-^#lc:otWflfib ; ^fetr-^s ( S a c c h 

aromyces cerevi s iae ) J RY 1 8 8 <£>*iMi&-.&.i£i~12fP£: 

fHBfibfco ^^-Ty-fe>T«:||Jfi^JlofBife^o"CllJfe$ix7t. ^m^^3tc: 

^i^So Ca-AMPltJitjtBm-AMPlli, -ttb-?ixg^ca*3 .fctftr— 

3*3 



jlaiffliS^C^WfiHwW-rS C a -AMP 1 feicrBm-AMP 1 WrSfcfe 





I C so in z/ra 1 ) 


C a -AMP 1 


Bra- AMP 1 




2 0 


1 0 


-> ^ — K /e-^-^ * 


5 0 0 


5 0 0 


7x^nV^ — +>- 








> 8 0 0 


> 8 0 0 




3 0 


1 5 



MMffl l o 

C a - AMP 1 fcit^Bm- AMP 1 c DNA<D5H=-;? u—=.l/sf 
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(28) #t?8 - 5 0 5 0 4 8 

"rZ? y — * (De Vries) P> (1988, Plant Molecula 
r Biology Manual, B6, 1-13) (D^m^X 9iRNA^ 
tta-TSo fcfc'LlltrogSfcU, 6mlWl : 2 7x/-/U : RNAttfflffli 
ffim&^fy), *3<tt;2ml©^Pn^A^V^5o -^7n- (S i 1 f 1 o 
w) (1979, Biochemistry 18, 2725 — 2731) <D 
IBttKftoT, ^-U^ (dT) -t;PD-^±W7^=T^-^ovf^7 
7^-(aD^y (A) ♦mRNA^ftHtSo ^7-fcJ;0*7vy (Gu 
bier, Hoffman) (198 3, Gene 25, 263-269) (CI 
t^oTl. 5/ig«/K!J (A) *mRNAii^I*icDNAr5iiU 7 7^ 
-**/7<D cDNA^y H^fflV^t E c o R I /No t I 7WH^!)^- 

*ne©cDNA^lilf(Z)i^oT7AyZAP I I 77-^^ 

-y^t5/c*©DNA7°D-7'ij:^y ^ (pcr) \z.£.y) tie 

l-toti^^ixSo C a - AMP 1 tfcl±Bm-AMP 1 (DT ^ J ^.(D^n\^ 

*fj£-f -5 2lS©f^^i^^ b (degenerate) sfV =T^? UJr?- 

-^(DZf?^-^— t *:tLh<D5' ^ffilCAAAGAATT C (-f fr^ E c o 
R I SB«iByiJ^jK< AAA) BBJUSrfcOo P CRf4 % Taq ^D^ 7— 
U I?^li#TT* (fA7*/l/y^ (Sambrook) b, Molecula 
r C 1 o n i ng, n— K • ^7°y >^ • • h y — • :7A-^) 

, 7^7*7 (amp 1 imer) £ UfO);*- y =0* * U:*-^ h\ *5«fctfl£ 
f£)D N A <t tt© 2 5 n g©cDNASrffi^-CHffi$ilS. M^n/^Atli 
, 9 4 °C-C 5 #H5I<£>3U$)M, 3 0 INC * /u (94 tt* 1 ^-r^ ; 4 5 °c-e 2 ftm 
; 7 2tt'3^) > fej;t;7 2tfl 0^«M^^ix5o PCRi« 
tB£fijc«5£:3%T#n— ;* (5? $✓—7' (NuS i e ve) , FMC) <7Vu±-CW 

®H-s„ f-f v^oi^^— h^-y is*?- k&jb^-c rroPCR^t)^ 
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(29) 8-505048 

MC) $Vu_h-C**&U ffl-0iWTX'<DPCR\z.l:Qnmm-fZ o tcfcLRstM 
^m-tl 3 0 txM.<D d TT P*3«fcl>*7 0 nM<&i?=**is?=->'- 11- dUTP 
^2 0 0 ^MWdTTPWft^'Ji^t^o :/^i/^y^pCRt|i4 
^i^St 3 ->-7'7* n -7^>±T*Mf5, miO, 00 0/7-^ 
^Wfc©7^^ZAPI I cDNA7^^7!)^ i?=fdf-->^»=. ^f^P 
CRit4>M£/&#Jl-«fc *) s i-^Cxj^m (^-T^VK-N (Hybond-N) N 7 
^A-v^iO Sr^v^S i n s i t u 7*7-^^^!J >g iot 

y-=^i-£>„ BISrjaftU DNAiM* CO. 15 J. /cmO T 
"ClfcKlS&ffiS-SrS, *Vi£— i >tt6 4°CT?1 6B#NK lOng/m 

1 (Dm^^J^^^tf-^WM-?*— ^?r^ft5 5XSSC, 1 

( — ^ V IfiJ' • t l/s^si .A) % 0. 1 [7D^/Uf-yU=i v->\ 0 

. o 2% k-t^w^-t- h y $j*wzis^xmi&£tiz>o 

2XSSC/0. 1%SDS^2 5°CKl:}^-C5£ffi1-e2[Hk 0. 1 
XSSC/0. 1 %SDScp 6 0°CR::fc^Tl 5^K*2[e] > -fl" C £ t £ «3 

n — 

^}c2inio^i7 y — =^^ifis^«t unt^n-So mmyy-tfribnxmpi*® 

"9&<9. ^t^T'f— ^.>7 y7°h77- KCpBluescrip 
t phagemid) 4 0 8 fc£ VWA-fZo 

(DWife? n — ^P>o}fAiayiJSrE c oR I tSftSfc:«fc 9 iZI 9 JR 9 , ^tvtWf'f 

EyiJ^Wi"*. ft^:#ABa^JSr^r-t-*^P — ^Ca-AMP l*fcJ4Bm-A 
MP 1 (c^-r-5^t---^">'y-7 :f ^^U-A^^-i-6^'l4^fei9, r*U2J£lfc 

tlb<D5' 4o=fct>*3' 3fc1ti!i#ffimmi&tebmztfy 7f= A-fbv^^vMCl&^T 
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(30) fit¥8-5 0 5 0 4 8 

McDNA^ISfcfelc, <Hl^&S:i:5w^AS-C#S 0 P C R Sr«tfH&<j& 

K©ftSO? ^ 1^^^ Ktf s , ^g*^ (less-than-full-le 
ngth) cDNA^n-yo^UAr-f/^iE^lviyy^y^tSS' ffiB^ 

^ K' ATA' SrttfGAATTC E c o R I gtW^iotl^t 

■So #IM<t LTJ*2 » g©i:cDNAffclil 0 s <D|l.ikx.:7 r — ^ffl^5 0 

NA^tij^tSo itif>I^#»^-^-rXfi3%T7^cz— x (;*->— :t\ FMC) 
O^^qtb^ c DNA7^^7 y — *PK±Mc DNA^#fif5^ttt 

HJfeFd i i 

^W^03 5S RNAOSrt^ttT'Bt-^- (^r/^ (Ode 1 1 
) ib, 1985, Nature 313, 8 10-8 1 2) (ui!) 7?^*^ 
£tU SJ^tE^tt*#Sfc«>K)fi1SS^W>^-9— H£ (TJ-T (Kay) ib, 1 
987, Science 236, 1299-1302) *r^Bx.fc x C a — AM 
Pl^fciiBm-AMPl DNAOi^- b*m&$:'£t*o Ca-AMPl/B 
m-AMP 1 DNAro^a-KSttt, -t© 3' 5fc«S$JK: *JV>Tfi* U 7 y V 
— ? fy^^^CD 3 5 S RNA(D7Ky 7f- MfclB^'J (CaMV3 5 5) 

KpUCl 2 0 (fx/f 9*5«fctM y->>y (Vieira, Messing) 
, 1987, Methods Enzymol. 153, 3—11) "C IS 
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'I "' I* < 

(31) #8^8-5 0 5 0 4 8 

^ — fiTIEfC «fc <9fg^£*L<5 0 C a -AMP 1 /Bm-AMP 1 DNA 
i^M$il6cDNA^P-y^ p EMB L 1 8 + U ) CO B a 

mH I/ Sal iaStt^^P-^^tS. - ©BamH I /S a 1 I 77^ 
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